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(54) HIGHLY INTEGRATED MULTILAYER CIRCUIT MODULE PROVIDED WITH BURIED DRIVEN 
ELEMENT AND CERAMIC SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a highly matched 
multilayer circuit module using a plurality of ceramic substrates, and 
also to realize matching of such modules. 
SOLUTION: Integrated circuit elements are installed on one or two 
surface layers of a circuit module, and the multilayer structure is 

divided into three matching regions: inner interconnection matching 

region, basic driven element matching region, and high frequency <8 \»_... ! : . -** 

driven element matching region. An interconnection layer is formed in . ~ ; 

the inner interconnection matching region, and an integrated circuit is , ! , . .. _ — 
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connected to the interconnection layer. The basic driven element matching region includes a capacitor, 
resistance, and inductor layers. A filter, coupler, and balance-to-unbalance resistor converter are formed in 
the high frequency driven element matching region. The elements are separated by the separated ground 
surface to prevent the electromagnetic interference. Standard input/output contacts are formed on the 
surface of the bottom layer to turn the circuit module to a moduled element. 
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(57) « 
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402 



40B 




(2) 

1 

[»**i] £m±7 5. y^m^tm^'^ntzwrn 

m^^R^tz^m^^mm^'Jo.-MZii^X, 

mpiffl&mm-smmtf, pu< t^—zxDmm 10 

[W ** 2 ] ittJES*ftI*lfS^£^«75*'>ft < £ 

-o©n>T ; >-!tes-gtj'c:i$#mi:-rs. if**i 
[if ** 3 ] wimm*wmmf-m-&mmfpti. < <t *> 

missis?.-)],. 

[if** 4 ] mmM^mwim^m^mm^prji < <t t> 
iH]?s ; e> ! a.-;i/ < , 30 

[if ** 5 ] H9teg#ftlft^&-&fU£rt<'>ft < £ 
-own >T>+$-m±.\Z<fc&LZtltz'PU< t*b—D<Dt& 
tasSMJ-f >y^^€#tfCi:S:^i:-r-5. if**2 

(cEtt©#-s-tr7 s v ?m&tM®&%.tirz'&mmi'£ 
M:A.tzmm-&£mmt& : Ei'zL-)i. 
[» ** 6 ] mmm*'&mmTm-&mm*'ptz < <t *> 

<K£miL7*vt>mm.hMib&&ntzmhm^*&7i.tz 

[if** 7] at!^&^mm^m^mm^pf£< 40 

■y-*w*Y>y***£tr£i£tt«i-r.&. if**6 

[if ** 8 ] miss4:i£M«?aE$ifi««t^ a: < 1 1» 
-ocd-t >yt>?m$:$tsctz<&wit-?z>. if**i 

[if** 9 ] mmm^mm^m^mm^prj. < t *> 
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^it7 3 v z&fatmtb&snfz'&mm^&MTLrzm 
[if** i o ] me»*a»jiH t iB&£*«a<iJ>ft< t 

5. §f**8(Cf2®©^)fir7 5-;/^gt£<hffli&&3;n 

[in** 1 1 ] mmm^mm^m^mm^pts. < t 
fc-o©-f >^i7^s±tc^j«$nfc'>ft< 
3 ^T^imwiffittSfrtrci If** 

[if** i 2 ] ffie;SH&ttttft?s&«tt«fttfflK 

^w^^^-^trci^^t-rs. If ** l (ci5i&cD# 
^•^B[HlS§*v J a.-;k 

ts -f v Z-StS C iz Z&mt? -5 . if ** 1 tclfi$S©^Jf 

•t 7 3 ^sffii:a«>ii*nfca»* j F*AA.fcKaE^ 

[If** 1 4 ] ffie;«jq&ttItiX?CE£<8ttft{ffiH& 
¥IS#¥««tt**»«£trc£*«F«£-ts, If** 
1 iZg&m<D&m±.7S. >y>7g i &Li:Mtb&&tirz&®>m? 

[if** l 5 ] H(ri2fl5rai£«M&i?t^ m&W$M7 >^ 
;i<!i£#^<hT5. if**li;fE®©^^-fe^ 

s y ?&fctMtb&£ntzftW)m=F£M:z.rz&m-9tg'm 
[if** 16] atrE^@0BS ; &> s zL-;uc*^T. ffi 
»»i t r a o±i:»*s nftif *mit4 c t 

ifl**ltCEm©^S-t7 3-vi7S1Si: 

[If** 1 7 ] WfEE«Jl*t^ft< t t>-^©IH«» 
if**ltcE«O^JB-fe7 5^i7S«i:ffl© 
[if** l 8 ] iiB«»$?i*«'J>&< «hfc-o©li 

[If** 19] Mf2^®[HlS§ ; E^3.-;HCii^T. S 
ft«S^®«rtT^c^ttSftSJ3©^*^A?LTaS 
$nfcdi:S:#@i:TS. if ** 1 £fB«©£JS-fe7 3 

[if**2o] mm^m^^a.-Mza^x. m 
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M«ai(CEtttiE)»Jli:9^y^X«[d:a 
[»*S2 3] Mfi*BlsJB^3.-;M;:iSl>T, S 

■a^BEiB^i-^. 

»*3Hl^E*(Z>*JB-fe7 5!y^S« 
[«*«2 6] UE^BHtt^i-^K^T* HI 

[|f*3S2 7] ffiE^BBB^a-^Klfc^T, S 

^JSleJB^v^-;!/. 
[ffl»*S2 8] ifirE^BSB^a-JI/tfc^T, ± 
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[»*^ 2 9 ] ^BIhIB^ 

a. RlelB^Vi-;^ 0>fc< £ fc-00>rt«&E«BE 

b. AffiEtftS^Wttfttc. '>ft<<hfc-o©6B8IJI€: 
b T IS & co d B «^ BSJtf) m B 3 » * ff 5 x t- ^ rf . 

io 'ftWim z J L m&Mf&'rzxTy7* 

e. IhJB^S^— ;l^±B£ScB^ffiO^J&:< 
«c«»0)lslB* : F**«t)^tt*X^!y^ 
^frCi^m^T^ ^BlBlB^vi-jKOKifi^ 

i»?tc^2 9tcE«S©#BlilB^E> ? 3.-;U©»ia^ffi. 

§»*S3 OtcEttO^BElB^^aL- 

[11*^3 2] 98fS^<i: ; b-0(D=i>^>itB± 

H*^3 O^Ea^BlHlB^^i-^OSlia*}*. 

3 3 ] ME'>fc < <h fe-o^Z! Vf^-y-B ± 

tzwrnt-rz. m$tm3 oizmmn&mm&^zSz-- 

30 ;K7)S3g*ffio 

t)-^<0«fiiB*»*-r«>c:t*»*t-rs, §it*J£!2 
9 JcESt^^BIUB^^ii— ^a>»ig*ffi. 
[«t*H3 5] mm&ts:< £b--><Dt&Vim±.lZ'J>l3i 

<fc*#«d:T*, m*a3 4JcE*0*BlHlB : E^iL- 

[i*«3 6] WE**S«(i* J f : «E^««rtic:^< 

40 l»**2 QJcEfJ^BIsIB^r^i— ;KOi!iS*ffi. 

[IS*^3 8] fufiS'>&< chfe-^O-f >^27*B± 

l»#3«3 6lcEtR<Z>£BEsl 

B^^i-JK^SSifi^ffi. 

[w#3S3 9] it9i2'>&< th—zxo^ >y^^m± 



5 

T£k »*«3 6«CE«<Z)*B|5|B^>?i-;K3DHia* 
7^M6»««Ci:S:»ai:«, B#«2 9K:E 

m*i77&Mfii~rz>z£$:&®it'rz>* «*b2 9k:e 

B^BElB^a-^coBilBfrtt. 

ft*»«TS^tS:«rt^T4» B#«2 9lcE«<B 
^BElB^a-Jl^BiB^iS. 

B«"rs^i:*i|#fS<h-rs, ff*^2 9 ICEtt®£H[il 
B*S>3.-^©BaM5Ftt. 
[ff3R^4 5] MEgB^^ / >^<<ht ) -O(0Pll^ 

*tT*. K*3B2 9^E*©*JIIsilS^^a-jKD« 
[»#«4 6] «fE«»* : F)B**^a:< <fcfe-o©IB 

IST* M$«2 9£Ett<Z)£JllBlB 

[»*fl4 7 ] ||CMiB%^a-j^U#ttC 

A&Tit»Sftfc££*«r«£-r5. 2 9 fcE* 

M*9t4 8 ] ME*BISB^;L-^©BiB*ttlc 

2 9(CE*0#BlHlK^E>?i-;KOSlii*ffi. 

[»*S4 9 ] mE#)ii3B ; E^3.-;K3!>Ba*ffi»c 

iS*j®2 9tcE®(?)^lHi^ : evzL-;K7)Saii^ 
5 0 ] ME#BiaB^5>:x-;U©Bi6:frftlC 

^^<h^®«ttl), if#«4 9 KEWa^JBlsIB^ 
5 l ] MB^BHB*^ A-;P©B*3fttK: 

5 2 ] MEMElB^^iL-^cDBiBA&K: 
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E«©*»lHlB*^a-;KDBit*ffi. 
[W*^5 3] ttE*BEIB^:i-^<DB»#ftK 

ifi^** B#*2 9KE«©*BI§I 

10 ffi^ya-jKOKam 

[B*3B 5 4 ] BE*BBB*5>a-A^>B*#t£K: 
*5^T* BB*^#0B^a— ^©±B£BB»BK: 

2 g^EfS^^BlHlB^E^zL-^Bifi^ffi. 

[it *s 5 5 ] mu£mmm^Jo--)i<DWk^mz 

EttW^BlHlB^^i-^coBiS^ffi. 
20 [if *S 5 6 ] ffi(E*BliIB : t^3.-;K^Bifi*fttC 
*5^T, ±B£KB*Btffr'rttf>rtffEttB£B*& 

5 5^Emo^«[Elg§^:> J a.-;K7)ffiit^&o 
[0 0 0 1 ] 

a*tifca»*? sftAfcjKB^BiHiBt^i-^a 

30 tf-t©R«-tB^*ttk:B-r«. 

[0 0 0 2 ] 

[«£*<£&*] Bill aft^^^ftl/XM^XfA 
©©BflSig^To ^©yXrA©I*SfrH RFmf 
1 0 1 > tUtaSSit^a.-^ 10 2, ^-AA* 
>H#J«I1IB1 0 3, &&7 5y is 3. )V 
1 0 4£^fro CftSOftfc^BfrttBBTSBifflTVX 

>r xiiift^tosns-tn^n^ifcariHiBftAAT^x 
xAicBEanfcB**Bfc-r*Ba:««*««r*. 

gy^rAfJ^fc, &m$L$ky 4 1 0 8, 
40 ifi^M (ba lun) 10 5, X^f7f>W 
t-H0 6, A*?— *«B1 0 7, &tf7>^:M 0 
9 

[0 0 0 3] Z<D&ot£*s7sTi±*WL^&1ZtoV>fcMt 

7igyXfAH 7>ft201, 7^^ 2 0 2, 
2 0 3 , M»X^fyf2 0 
50 4, h7>y^2 0 5, 777ya/ : & l J^a-Jl/ 
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206, mmmmm^ 207. m^m^mmimmm^ 
208, R&RFmm®&m^2 0 9&^t$o z<omm 

[0004] sift^afs v^A^tm^ttofctf)* 

[0 0 0 5 ] :(DB*\ S«E<Z)Hift©«Wfi/h. £«flg 

aa©B*s»tt c (h#T*a< aott^. sift© 

[0 0 0 6] 0 3(0Wrffi0<fc9$h&>£cfc5K:. ±SE^B 

302 \t£mmmm» 3 0 6 , ijiaeft*^ 3 0 7 . & 

tf-kBMft*^ 0 8£^tf 0 HS^B 4 0 5tt, J£H 

wmm^f- 3 0 9ch3ii, fcmmmmm 310, 

m±mm^-3 1 2 £^fr<> ABBEIM (inter c 
onnection layer) 303 te#*T*G>M 
Tfi^CDgftigB (signal connectio 
n path) £g«U ffirA;:IH«Jg*fiE (s h i e 
lding ground plane) 304 

[0 0 0 7 ] B3l:S3n5,j;^l:, £(DJ;-5&*»[eI 

[0 0 0 8] SftC0iifi->X7 L A<Z)lHlB«jg + , 

74 ¥m#¥-mt&in.&mm (ba 1 
un) , ^^7, S{/7>ft^Oo ±#co*^<D» 

[0 0 0 9] «)^iC±i£<DejKW?a:*BftW<Z>¥iJffltt, 




(5) M2 0 0 2 - 1 9 8 6 5 5 

8 

[0 0 10] 

[*fl^»»LJ:3i:t'5Rfi] #»Wi±a*<0£86W 

feS^*JiiHiB«Ji<o^*s:flRf ^±sas« 
^juaB^^i-^aasiififtiiWTsc 

[0011] 

*BHB*3>i--;M;:;fe^T, 1I&<D&^SC«l::iZiIi£ 

^&<£*>— ^©E»B««2k C 
©fcROEBS^MCHBEHtan. R»*«6ft*^ 

ti*s i KE*<D*JB-t 5 a * *a«£s«>&snfctt 

ft^^AAfcSSS^HlHlB^^i-^i; ITl^o 

■t ^ ^ y ?mfatM&&i£ntz'&mmT&m^fcmm& 
40 ®<h-r^> mntm2\zwM<D^m^^ yeasts* 

T*. W*a2K:E«©*JB-t55y^»Kt«a6a* 
nfcftftR^SrRiL/tKaE^IBlHlB^^i-^i: IT 
H*. «MiJ»6<&5B9!tt, «9E**a»* : faE^««3&« 

s i jcE««*H-t ^ 5 v z&fctmtb&znfzftmm 

50 ^SHAfcSSBE^BiaB^^i-^iiLTlr^. IS* 




(6) 

9 

m7<Dmwit. mES*ffitt*TB^«*#^fc<£*> 

tt. mE»*tttt«^B»a«*«*fc< £<b-:3<B-f> 20 
WaiSfi£*tJ£ W5RJfi8 tcE«0>* 

tt, WE*«»«»*ff**fi^3««*7-f^*t* 
W#:«lKE«G>*JBir75y* 

ya-J^LT^fi. B*ai3©»«tt, MEKMS. 
«»*^ B#«*#KH«# :/ 7 £^trc t £«r«i:T 

s, w*«ifcE«a>*iBi2:^5y^*«t«ae)a*n 30 

W**lfcE«©*B-fe^5yi?*tRi:S»a*n 

So »3R«1 5<of69ifcL ffiEiKAttttlbX?B£tttt 
^7>ftm^(hW®i«, »*3K1»CE«© 

fi^#Jf®K^jL-;U£LT^£o 8*S1 6 0)569! 
MfE*JBiaBS^Es;iL-;nc45i^T. «*a>BE^«« 40 

B*m£Eft®£B*95y££C&a«&Sft 
So If*Sl 7 0%WH WEE«UH^tt< tt>-t5 

«i*«ucE*©*iB"t7 5y^a 
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£ 1 tcE«<o*H-fe^5 y ^*«i:aa6iiS*i/taft* 
WE^BimB^ii.— JUK*^T. JS 

snftcis^atts. ^Eii<o*jB-fe7 5 

^ya-;^lTt^o »3*M2 O<05S9itt. 89E* 

*fc«B^*BH* : E5*a-;i'iL,T^*. i*«2 3 

*^ B^««>W*ffiSi» 0)« 5fc^btc^>^^^@^ 
^trcii^^a^-rs, B3RJS2 2icE«0)*B-ti^ 

B^ya-^tUTl^. W*B2 4<Z)S69i«:* SUE* 

0)±B*B<D*KttOm*S*u iKHttttM«?S^« 

£k »*«2 2»cE«0*JB"fe95!y^*«ta«)ii* 
t^o 88*^2 5<7>5g«tt, «9E*BlsI8S^^i-^tw 

jfigtl)Cch^(hTI)> B#»1K:E«©*B-Ir9 
IsIffit^-i^lTl^o »#3B2 6 <0f891 tt* WE 

^if#m<h-rs, B#mfcE«<0*B-fc95y*fflR£ 

afeasnfcaft^sjiAfcws^iHiatt^^a.- 
: fB^««©ii52i^»rtanfcct*»«t-rs, is* 

JS2 6k:E«©*B-fe5 5y^B«i:a»ii*nfcaft 
^Sft^fcKB^BlUBt^i-^^LT^S. If 
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»*LT«*©H»*^iB©ia»a«ftff 5^^^^ 

%o Bt*B3 2<B589lfcL mff2'>ft< ^:!)-O0J>t 

JSilTl/^o W*S3 3©5BWtt. mfE'>&<£fc 
>^^$^fiK*rsCi:S:«rai:-r*, §i*^ 3 0 tcE 

{zftm<D&m®&*z;zL-)],<Dsmrt&£LT^z>. m 

#3g 3 5 WE^ft < t fc-o<BffiiaJi-hlc:4> 

-MS^ffiilT^I), B*«3 6 0^H 89E 
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9(o»«n m^PUKth—DCD^oy^^m^^z- 

tlW^o »*S4 0©5t«H TOEKWjfiaft*^ 
5, Bl*«2 9^E««#JBlilB^>^a-^©Hit»» 

turn*. f»*^4 A&Eftjq&%«rx? 

-5. I«*«2 9fcE«©*JilHK^a-^©BaWtt 

if*S2 9IcE«©^[hISS^vj.- 
^K^SiS^ffitbT^^o »*«4 3©fg««, SJESi 

^<hT^>, W*«2 9(cEm©#eiHlB ; E> ? a.-;KOK 
jft#ffi<fcLTl>*. Bt*H4 4(OfS91tt* fl9E»»Ofi 

Z>Zt*ftWLt-?%. mMm2 9JcE«©*»IifBt^ 
EftlMK^Ba^fcX tfe-o©BIB*«B**^T* 
-f^K IS*^2 9KEi!c<D#Ji0B^v^-;i/<D§^* 

b*8 2 9iz$^m.(D0rm{B\^ : e^^-)vcDmm^m 

mt&&<Dm&nM\z&ft2ntz&mmz^tsc£z& 
mt-rz* m^m2 9\zmm(D^mm^^JzL-)V(Dm 

^j^-)v<D®m^m\z^x. rtaBE«»^««^iHi 

40 £nfc£££4*@fc£-r5, W*5f2 9 KEttG^BInlB 

aft*^»^««t««EI*SE#««*«l»D^l^ 
*«»*TS£»8M*:3 >x>1fB£**RrtffiEII«E 

S££-f*> 19*^4 9 (cEiRco^raiHlB^^i-^K^H 
ig*ffi^UT^S. «*S5 1©^H 89E*HIhIB 

50 at-r*. if*a5 O^ES^^^tHlB^v^-^coS} 



(8) 

fc±Ji*irWajBsJl*Bk:jfi*T*c:4:*w«tr*, W 10 

9tctB«E<Z)^jl(eI^^^zL-;l/C7)S!jg*tei:LT 
[0 0 12] 

^ftBHfQ- factor C^i^ftSfi 

So 

[0013] iaiB8 ; E^a.-;prtk:«fflsnftaft* : ?fc 

n"1§*K (integration region) 
ttfcn*. uOl^SifJ, *HQEiA (i n t e r-c 
o n n e c t ion) S^ifiS, (b a s 

ic passive device) H EI^u 
i^/l&fiEiftl^^ (high frequency pa 
ssive device) &-&®*£l£#tt bflSo * 
KESIS'&Si«<7)iBitS® (cdonnection 1 
aye r s) \*Z.<nmi&**J *—)V<D$m±\zWtX&'£tl 
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[0 0 14] M±o>»MElKX J F&EakJlontt. a 
A?L (filled via) «r*ijffl bT«#a«3^ff 

[0 0 15] ««©^F*€:fi&±-r*fe«6, S&JftffiTSB 

^■**BHB*n*. mm&Aiibzi>T>v$:mmzm 

>ttJfc«W4>&<^ *#IeIK(Z>KfK0^:«6JttS!W*€r 

[0016] *mw<D— -Donmmiz&^T. ^mmm 
\^mm^t^m\^^^^—)i(D±mhi&m^m±iz 

«wtt^^i-;wk»^o«!pAm*a»^w^-rs b 
[o o i 7 ] *589j<&*>'5— o<D^mm\zk^x. ±W) 

[0 0 18] 

-JKBSIiitt, y^Stffi (Low Te 

mperature Co— fired Cerami 
c) Ti»«ftfc*Bt7 5y^i« (Multi-1 
ayer Ceramic) d ? &^Jf 

msmmzftmznz. 

[0019] :ns©8&««n rt«E«»^««. 
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^f4 0 2$san, ±gsEtc^iaT^coti, e 

j»«4 0 4«r«tr±*»Ej»SE^««T*-5, SifcCDS 
*«e»*^»4 0 ST'l^lMiifl^Wi 

«<oTtt**©a*a»*^«4 o 7T?»*snftT* 
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CLAIMS 




[Claim(s)] 

[Claim 1] In the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate and the embedded follower component It is 
divided to two or more adjustment fields. At least one internal wiring adjustment 
field, Two or more substrate layers and metal layers including at least one basic 
follower component adjustment field and at least one RF follower component 
adjustment field, with two or more circuit elements which the upper layer of this 
circuit module was further resembled in the bottom layer front face at least, and 
were attached ****** and this internal wiring adjustment field are considered as 
circuit wiring between two or more of these circuit elements including at least one 
wiring layer. The high adjustment multilayer circuit module with which this basic 
follower component adjustment field was equipped with the multilayered ceramic 
substrate and the embedded follower component characterized by this RF 
follower component adjustment field containing a RF follower component, 
including at least one basic follower component layer. 
[Claim 2] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said basic follower component adjustment field 
containing at least one capacitor layer. 

[Claim 3] The high adjustment multilayer circuit module equipped with the 




multilayered ceramic substrate according to claim 2 and the embedded follower 
component characterized by including the stack type capacitor by which said 
basic follower component adjustment field was formed on at least one capacitor 
layer. 

[Claim 4] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 2 and the embedded follower 
component characterized by including the print type capacitor by which said 
basic follower component adjustment field was formed on at least one capacitor 
layer. 

[Claim 5] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 2 and the embedded follower 
component characterized by said basic follower component adjustment field 
containing at least one resistance or the inductor formed on at least one 
capacitor layer. 

[Claim 6] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said basic follower component adjustment field 
containing at least one resistive layer. 

[Claim 7] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 6 and the embedded follower 
component characterized by said basic follower component adjustment field 
containing at least one capacitor or inductor formed on at least one resistive layer. 
[Claim 8] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said basic follower component adjustment field 
containing at least one inductor layer. 

[Claim 9] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 8 and the embedded follower 
component characterized by including the inductor formed by the spiral line by 
which said basic follower component adjustment field was formed on at least one 



inductor layer. 

[Claim 10] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 8 and the embedded follower 
component characterized by including the RF short circuit transmission line or 
the high-frequency-resistance transmission line in which said basic follower 
component adjustment field was formed with the transmission line on at least one 
inductor layer. 

[Claim 11] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 8 and the embedded follower 
component characterized by said basic follower component adjustment field 
including at least one capacitor or resistance formed on at least one inductor 
layer. 

[Claim 12] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said RF follower component adjustment field 
containing a high pass filter. 

[Claim 13] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said RF follower component adjustment field 
containing a RF coupler. 

[Claim 14] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said RF follower component adjustment field 
containing a RF balance non-balancing resistance converter. 
[Claim 15] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said RF follower component adjustment field 
containing an antenna. 

[Claim 16] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 




component characterized by isolating the component by which one field each in 
two or more adjustment fields was equipped with at least one isolation ground 
plane, and was formed on it in said multilayer circuit module. 
[Claim 17] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by equipping said wiring layer with at least one 
isolation ground plane, and isolating the circuit wiring path on it. 
[Claim 18] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by isolating the circuit wiring path in which said follower 
component layer is equipped with at least one isolation ground plane, and is 
formed on it. 

[Claim 19] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by connecting the component of a layer which is in a 
different adjustment field in said multilayer circuit module, or is different by the 
injected hole. 

[Claim 20] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by two or more substrate layers containing a ceramic 
substrate in said multilayer circuit module. 

[Claim 21] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by approaching and establishing an internal wiring 
adjustment field in the upper layer or the bottom layer front face in which the 
circuit element was attached in said multilayer circuit module. 
[Claim 22] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by for a basic follower component adjustment field and 
an internal wiring adjustment field adjoining each other, and for this basic follower 



component adjustment field adjoining this internal wiring adjustment field in said 
multilayer circuit module including a capacitor layer, and adjoining a capacitor 
layer. 

[Claim 23] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 22 and the embedded follower 
component characterized by a basic follower component adjustment field 
containing an inductor layer further behind this resistive layer in said multilayer 
circuit module. 

[Claim 24] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 22 and the embedded follower 
component characterized by having attached the circuit element only in the upper 
front face of a circuit module, and having formed the RF follower component 
adjustment field behind the resistive layer in said multilayer circuit module, and 
forming an inductor layer behind a RF follower component adjustment field. 
[Claim 25] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component which an internal wiring adjustment field approaches an isolation 
ground plane, and is characterized by approaching the upper layer or the bottom 
layer front face in which this isolation ground plane attached the circuit element in 
said multilayer circuit module. 

[Claim 26] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by attaching a circuit element in the upper layer and 
the bottom layer front face of a circuit module, and a RF follower component 
adjustment field containing the interlayer of two or more substrate layers and a 
metal layer in said multilayer circuit module. 

[Claim 27] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 26 and the embedded follower 
component characterized by forming a basic follower component adjustment field 
in the both sides of a RF follower component adjustment field in said multilayer 




circuit module. 

[Claim 28] The high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 27 and the embedded follower 
component which each of upper layers and bottom layer front faces adjoins an 
internal wiring adjustment field, and is characterized by being located behind the 
basic follower component adjustment field of the neighborhood of a RF follower 
component adjustment field in said multilayer circuit module. 
[Claim 29] In the manufacture approach of a multilayer circuit module the 
following steps, i.e., an a. this circuit module The step divided into two or more 
adjustment fields including at least one internal wiring adjustment field, at least 
one basic follower component adjustment field, and at least one RF follower 
component adjustment field, b. The step which forms at least one wiring layer in 
an internal wiring adjustment field, and performs the circuit connection between 
two or more circuit elements, c. The step which forms at least one basic follower 
component layer in a basic follower component adjustment field, d. - the 
manufacture approach of the multilayer circuit module characterized by including 
the step which forms two or more high frequency follower components in a high 
frequency follower component adjustment field, and the step on the upper layer 
of e. circuit module, and the front face of a bottom layer which is further alike at 
least and attaches two or more circuit elements ** picking. 
[Claim 30] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming at least one capacitor layer in said basic 
follower component adjustment field. 

[Claim 31] The manufacture approach of the multilayer circuit module according 
to claim 30 characterized by forming one stack type stack type capacitor on said 
at least one capacitor layer. 

[Claim 32] The manufacture approach of the multilayer circuit module according 
to claim 30 characterized by forming a print type capacitor on said at least one 
capacitor layer. 

[Claim 33] The manufacture approach of the multilayer circuit module according 



to claim 30 characterized by forming at least one resistance or an inductor on 
said at least one capacitor layer. 

[Claim 34] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming at least one resistive layer in said basic 
follower component adjustment field. 

[Claim 35] The manufacture approach of the multilayer circuit module according 
to claim 34 characterized by forming at least one capacitor or an inductor on said 
at least one resistive layer. 

[Claim 36] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming at least one inductor layer in said basic 
follower component adjustment field. 

[Claim 37] The manufacture approach of the multilayer circuit module according 
to claim 36 characterized by forming one inductor by the spiral line on said at 
least one inductor layer. 

[Claim 38] The manufacture approach of the multilayer circuit module according 
to claim 36 characterized by forming the RF short circuit transmission line or the 
high-frequency resistance transmission line with the transmission line on said at 
least one inductor layer. 

[Claim 39] The manufacture approach of the multilayer circuit module according 
to claim 36 characterized by forming one capacitor or resistance on said at least 
one inductor layer. 

[Claim 40] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming a high pass filter in said RF follower 
component adjustment field. 

[Claim 41] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming a RF coupler in said RF follower component 
adjustment field. 

[Claim 42] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming a RF balance non-balancing resistance 
transducer in said RF follower component adjustment field. 



[Claim 43] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming an antenna in said RF follower component 
adjustment field. 

[Claim 44] The manufacture approach of a multilayer circuit module according to 
claim 29 that one field each in said two or more adjustment fields is characterized 
by having at least one isolation ground plane, and isolating the component on it. 
[Claim 45] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by equipping said wiring layer with at least one isolation 
ground plane, and isolating the circuit wiring path on it. 
[Claim 46] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by isolating the circuit wiring path in which said follower 
component layer was equipped with at least one isolation ground plane, and was 
formed on it. 

[Claim 47] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by connecting the component of a layer which is in a 
different adjustment field in the manufacture approach of said multilayer circuit 
module, or is different by the injected hole. 

[Claim 48] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by including the metal layer in which two or more 
substrate layers were classified into a ceramic substrate and two or more 
adjustment fields in the manufacture approach of said multilayer circuit module. 
[Claim 49] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by approaching and forming an internal wiring 
adjustment field in the upper layer or the bottom layer front face in which the 
circuit element was attached in the manufacture approach of said multilayer 
circuit module. 

[Claim 50] The manufacture approach of the multilayer circuit module according 
to claim 49 characterized by for a basic follower component adjustment field and 
an internal wiring adjustment field adjoining each other, and for this basic follower 
component adjustment field adjoining this internal wiring adjustment field in the 



manufacture approach of said multilayer circuit module including a capacitor 
layer, and adjoining a capacitor layer. 

[Claim 51] The manufacture approach of the multilayer circuit module according 
to claim 50 characterized by a basic follower component adjustment field 
containing an inductor layer further behind this resistive layer in the manufacture 
approach of said multilayer circuit module. 

[Claim 52] The manufacture approach of the multilayer circuit module according 
to claim 50 characterized by ****** by which the circuit element was attached only 
in the upper front face of a circuit module, and the RF follower component 
adjustment field was formed behind the resistive layer in the manufacture 
approach of said multilayer circuit module, and the inductor layer was formed 
behind the RF follower component adjustment field. 

[Claim 53] The manufacture approach of a multilayer circuit module according to 
claim 29 that an internal wiring adjustment field approaches an isolation ground 
plane, and this isolation ground plane is characterized by approaching the upper 
layer or the bottom layer front face in which the circuit element was attached in 
the manufacture approach of said multilayer circuit module. 
[Claim 54] The manufacture approach of the multilayer circuit module according 
to claim 29 characterized by attaching a circuit element in the upper layer and the 
bottom layer front face of a circuit module, and a RF follower component 
adjustment field containing the middle class of two or more substrate layers and 
a metal layer in the manufacture approach of said multilayer circuit module. 
[Claim 55] The manufacture approach of the multilayer circuit module according 
to claim 54 characterized by forming a basic follower component adjustment field 
in the both sides of a RF follower component adjustment field in the manufacture 
approach of said multilayer circuit module. 

[Claim 56] The manufacture approach of the multilayer circuit module according 
to claim 55 which each of upper layers and bottom layer front faces adjoins an 
internal wiring adjustment field, and is characterized by being located behind the 
basic follower component adjustment field of the neighborhood of a RF follower 




component adjustment field in the manufacture approach of said multilayer circuit 
module. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a multilayer circuit module, and 
relates to the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate and the embedded follower component in more 
detail, and its design and adjustment approach. 
[0002] 

[Description of the Prior Art] Drawing 1 shows the circuit structure of present-day 
wireless communication system. The basic requirements for this system contain 
RF front end circuit 101, a modulation and the recovery module 102, the 
baseband control circuit 103, and the flash memory module 104. Each of these 
basic requirements offer the required function to fill the demand which was 
equipped with each integrated circuit combined with a related peripheral device, 
and was specified in the system. This system contains High frequency filter 108, 




the non-balancing [ balanced ] resistance transducer (balun) 105, a switching 
diode 106, a power amplifier 107, and an antenna 109 again. 
[0003] The traditional means for designing such a system is usually dividing into 
two or more submodules of a system. Each submodule is designed and 
examined according to an individual. Let a submodule be the whole system 
which is adjusted by one from it and shown in drawing 2 . The wireless 
communication system of drawing 2 contains an antenna 201 , a filter 202, the 
non-balancing [ balanced ] resistance transducer 203, the high frequency switch 
204, a transistor 205, the flash memory module 206, the circumference follower 
component 207, the fundamental-frequency integrated circuit device 208, and the 
RF integrated circuit device 209. This circumference follower component 
contains a capacitor, resistance, and an inductor. 

[0004] Because of the complexity which present-day communication system 
includes, the means of a traditional design and development was very 
complicated, and difficult. All over an adjustment phase, many are changed to a 
submodule, and it is necessary to make it fill the spec, of a product, and a 
functional demand especially. Furthermore, each submodule needs to perform 
partial repair, in order to obtain the best adjustment result. Therefore, at the time 
of adjustment, researches-and-developments cost and time amount increased. 
[0005] It is impossible in addition, for such an adjustment method to fill the 
demand of a final product gradually under small and light [ of the present 
product], and the inclination of multi-functionalization. The adjustment technique 
of the present circuit presses FR4 substrate in piles, and makes multilayer 
structure, and this is as being shown in drawing 3 . 

[0006] As shown in the sectional view of drawing 3 , the upper adjustment layer 
302 contains the upper integrated circuit 306, the upper follower component 307, 
and the upper main driving component 308. The bottom adjustment layer 405 
contains the bottom layer follower components 309 and 31 1 , the bottom layer 
integrated circuit 310, and the bottom layer main driving component 312. The 
internal wiring layer (inter connection layer) 303 offered the connection path 



(signal connection path) of a signal between each component, isolated the 
component and the signal connection path in the list in the isolation ground plane 
(shielding ground plane) 304, and, thereby, has prevented electromagnetic 
compatibility. The antenna 301 is attached on the upper front face. 
[0007] As shown in drawing 3 , such an integrated circuit device and its 
circumference component are prepared in the upper layer and the bottom layer 
of multilayer structure. Most is prepared for the interlayer of this multilayer 
structure and, thereby, the signal line for connecting [ circuit ] a component is 
increasing the elasticity of a system design. If a chip designer improves the 
design of a circuit and does not improve the number of use of a circumference 
follower component, magnitude of a product cannot be decreased by such 
adjustment method. 

[0008] A location is most taken in the component used among the circuit 
structure of current communication system, and, as for a follower component, 
there is much quantity. Such a follower component contains a capacitor, 
resistance, an inductor, a filter, a non-balancing [ balanced ] resistance converter 
(balun), a coupler, and an antenna. If the quantity of the whole component 
estimates, these follower components will occupy about 95% of the whole 
amount of element numbers, and the volume will occupy about 80% of the whole 
system. In addition, there are the space and area which the adjustment matching 
network of each sub inter module of a circuit occupies fairly. 
[0009] Therefore, use of an above-mentioned traditional multilayer technique was 
completed only as it raised whenever [ compact / of a circuit module ] with the 
merely embedded signal line, and the area or the volume which the follower 
component in a product occupies effective in a list was not able to be reduced. 
Furthermore, within one wireless communication system, installation of an 
antenna had to be installed in consideration of the correspondence location at 
the time of adjustment in consideration of the property, and this also wasted the 
adjustment area of multimodule. 
[0010] 



[Problem(s) to be Solved by the Invention] This invention conquers the fault of 
above-mentioned traditional adjustment multilayer circuit structure. One of the 
main purpose of the is to offer the amelioration structure of a multilayer circuit 
module. Another purpose offers the approach of planning and designing this 
structure, and offers the combination of the main driving component in a 
multilayer circuit module, a basic follower component, a RF follower component, 
and a ground plane. Another purpose of this invention offers the approach of 
adjusting various kinds of components to a multilayer circuit module. 
[0011] 

[Means for Solving the Problem] In the high adjustment multilayer circuit module 
with which invention of claim 1 was equipped with the follower component where 
it was embedded with the multilayered ceramic substrate It is divided to two or 
more adjustment fields. At least one internal wiring adjustment field, Two or more 
substrate layers and metal layers including at least one basic follower component 
adjustment field and at least one RF follower component adjustment field, with 
two or more circuit elements which the upper layer of this circuit module was 
further resembled in the bottom layer front face at least, and were attached ****** 
and this internal wiring adjustment field are considered as circuit wiring between 
two or more of these circuit elements including at least one wiring layer. This 
basic follower component adjustment field is considering as the high adjustment 
multilayer circuit module with which this RF follower component adjustment field 
was equipped with the multilayered ceramic substrate and the embedded 
follower component characterized by including a RF follower component, 
including at least one basic follower component layer. Invention of claim 2 is 
taken as the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said basic follower component adjustment field 
containing at least one capacitor layer. Invention of claim 3 is taken as the high 
adjustment multilayer circuit module equipped with the multilayered ceramic 
substrate according to claim 2 and the embedded follower component 



characterized by including the stack type capacitor by which said basic follower 
component adjustment field was formed on at least one capacitor layer. Invention 
of claim 4 is taken as the high adjustment multilayer circuit module equipped with 
the multilayered ceramic substrate according to claim 2 and the embedded 
follower component characterized by including the print type capacitor by which 
said basic follower component adjustment field was formed on at least one 
capacitor layer. Invention of claim 5 is taken as the high adjustment multilayer 
circuit module equipped with the multilayered ceramic substrate according to 
claim 2 and the embedded follower component characterized by said basic 
follower component adjustment field containing at least one resistance or the 
inductor formed on at least one capacitor layer. Invention of claim 6 is taken as 
the high adjustment multilayer circuit module equipped with the multilayered 
ceramic substrate according to claim 1 and the embedded follower component 
characterized by said basic follower component adjustment field containing at 
least one resistive layer. Invention of claim 7 is taken as the high adjustment 
multilayer circuit module equipped with the multilayered ceramic substrate 
according to claim 6 and the embedded follower component characterized by 
said basic follower component adjustment field containing at least one capacitor 
or inductor formed on at least one resistive layer. Invention of claim 8 is taken as 
the high adjustment multilayer circuit module equipped with the multilayered 
ceramic substrate according to claim 1 and the embedded follower component 
characterized by said basic follower component adjustment field containing at 
least one inductor layer. Invention of claim 9 is taken as the high adjustment 
multilayer circuit module equipped with the multilayered ceramic substrate 
according to claim 8 and the embedded follower component characterized by 
including the inductor formed by the spiral line by which said basic follower 
component adjustment field was formed on at least one inductor layer. Invention 
of claim 10 is taken as the high adjustment multilayer circuit module equipped 
with the multilayered ceramic substrate according to claim 8 and the embedded 
follower component characterized by including the RF short circuit transmission 



line or the high-frequency-resistance transmission line in which said basic 
follower component adjustment field was formed with the transmission line on at 
least one inductor layer. Invention of claim 11 is taken as the high adjustment 
multilayer circuit module equipped with the multilayered ceramic substrate 
according to claim 8 and the embedded follower component characterized by 
said basic follower component adjustment field including at least one capacitor or 
resistance formed on at least one inductor layer. Invention of claim 12 is taken as 
the high adjustment multilayer circuit module equipped with the multilayered 
ceramic substrate according to claim 1 and the embedded follower component 
characterized by said RF follower component adjustment field containing a high 
pass filter. Invention of claim 13 is taken as the high adjustment multilayer circuit 
module equipped with the multilayered ceramic substrate according to claim 1 
and the embedded follower component characterized by said RF follower 
component adjustment field containing a RF coupler. Invention of claim 14 is 
taken as the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said RF follower component adjustment field 
containing a RF balance non-balancing resistance converter. Invention of claim 
15 is taken as the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by said RF follower component adjustment field 
containing an antenna. Invention of claim 16 is taken as the high adjustment 
multilayer circuit module equipped with the multilayered ceramic substrate 
according to claim 1 and the embedded follower component characterized by 
isolating the component by which one field each in two or more adjustment fields 
was equipped with at least one isolation ground plane, and was formed on it in 
said multilayer circuit module. Invention of claim 17 is taken as the high 
adjustment multilayer circuit module equipped with the multilayered ceramic 
substrate according to claim 1 and the embedded follower component 
characterized by equipping said wiring layer with at least one isolation ground 



plane, and isolating the circuit wiring path on it. Invention of claim 18 is taken as 
the high adjustment multilayer circuit module equipped with the multilayered 
ceramic substrate according to claim 1 and the embedded follower component 
characterized by isolating the circuit wiring path in which said follower component 
layer is equipped with at least one isolation ground plane, and is formed on it. In 
said multilayer circuit module, invention of claim 19 is in a different adjustment 
field, or differs. It is considering as the high adjustment multilayer circuit module 
equipped with the multilayered ceramic substrate according to claim 1 and the 
embedded follower component characterized by connecting the component of a 
layer by the injected hole. Invention of claim 20 is taken as the high adjustment 
multilayer circuit module equipped with the multilayered ceramic substrate 
according to claim 1 and the embedded follower component characterized by two 
or more substrate layers containing a ceramic substrate in said multilayer circuit 
module. Invention of claim 21 is taken as the high adjustment multilayer circuit 
module equipped with the multilayered ceramic substrate according to claim 1 
and the embedded follower component characterized by approaching and 
establishing an internal wiring adjustment field in the upper layer or the bottom 
layer front face in which the circuit element was attached in said multilayer circuit 
module. Invention of claim 22 is taken as the high adjustment multilayer circuit 
module equipped with the multilayered ceramic substrate according to claim 1 
and the embedded follower component characterized by for a basic follower 
component adjustment field and an internal wiring adjustment field adjoining 
each other, and for this basic follower component adjustment field adjoining this 
internal wiring adjustment field including a capacitor layer, and adjoining a 
capacitor layer in said multilayer circuit module. Invention of claim 23 is taken as 
the high adjustment multilayer circuit module equipped with the multilayered 
ceramic substrate according to claim 22 and the embedded follower component 
characterized by a basic follower component adjustment field containing an 
inductor layer further behind this resistive layer in said multilayer circuit module. 
Invention of claim 24 is taken as the high adjustment multilayer circuit module 



equipped with the multilayered ceramic substrate according to claim 22 and the 
embedded follower component characterized by having attached the circuit 
element only in the upper front face of a circuit module, and having formed the 
RF follower component adjustment field behind the resistive layer, and forming 
an inductor layer behind a RF follower component adjustment field in said 
multilayer circuit module. In said multilayer circuit module, an internal wiring 
adjustment field approaches an isolation ground plane, and invention of claim 25 
is taken as the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 1 and the embedded follower 
component characterized by this isolation ground plane approaching the upper 
layer or the bottom layer front face in which the circuit element was attached. 
Invention of claim 26 is taken as the high adjustment multilayer circuit module 
equipped with the multilayered ceramic substrate according to claim 1 and the 
embedded follower component characterized by attaching a circuit element in the 
upper layer and the bottom layer front face of a circuit module, and a RF follower 
component adjustment field containing the interlayer of two or more substrate 
layers and a metal layer in said multilayer circuit module. Invention of claim 27 is 
taken as the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 26 and the embedded follower 
component characterized by forming a basic follower component adjustment field 
in the both sides of a RF follower component adjustment field in said multilayer 
circuit module. In said multilayer circuit module, each of upper layers and bottom 
layer front faces adjoins an internal wiring adjustment field, and invention of claim 
28 is taken as the high adjustment multilayer circuit module equipped with the 
multilayered ceramic substrate according to claim 27 and the embedded follower 
component characterized by being located behind the basic follower component 
adjustment field of the neighborhood of a RF follower component adjustment field. 
Invention of claim 29 is set to the manufacture approach of a multilayer circuit 
module. The following steps, An a. this circuit module Namely, at least one 
internal wiring adjustment field, The step divided into two or more adjustment 



fields including at least one basic follower component adjustment field and at 
least one RF follower component adjustment field, b. The step which forms at 
least one wiring layer in an internal wiring adjustment field, and performs the 
circuit connection between two or more circuit elements, c. The step which forms 
at least one basic follower component layer in a basic follower component 
adjustment field, d. - it is considering as the manufacture approach of the 
multilayer circuit module characterized by including the step which forms two or 
more high frequency follower components in a high frequency follower 
component adjustment field, and the step on the upper layer of e. circuit module, 
and the front face of a bottom layer which is further alike at least and attaches 
two or more circuit elements ** picking. Invention of claim 30 is taken as the 
manufacture approach of the multilayer circuit module according to claim 29 
characterized by forming at least one capacitor layer in said basic follower 
component adjustment field. Invention of claim 31 is taken as the manufacture 
approach of the multilayer circuit module according to claim 30 characterized by 
forming one stack type stack type capacitor on said at least one capacitor layer. 
Invention of claim 32 is taken as the manufacture approach of the multilayer 
circuit module according to claim 30 characterized by forming a print type 
capacitor on said at least one capacitor layer. Invention of claim 33 is taken as 
the manufacture approach of the multilayer circuit module according to claim 30 
characterized by forming at least one resistance or an inductor on said at least 
one capacitor layer. Invention of claim 34 is taken as the manufacture approach 
of the multilayer circuit module according to claim 29 characterized by forming at 
least one resistive layer in said basic follower component adjustment field. 
Invention of claim 35 is taken as the manufacture approach of the multilayer 
circuit module according to claim 34 characterized by forming at least one 
capacitor or an inductor on said at least one resistive layer. Invention of claim 36 
is taken as the manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming at least one inductor layer in said basic 
follower component adjustment field. Invention of claim 37 is taken as the 



manufacture approach of the multilayer circuit module according to claim 36 
characterized by forming one inductor by the spiral line on said at least one 
inductor layer. Invention of claim 38 is taken as the manufacture approach of the 
multilayer circuit module according to claim 36 characterized by forming the RF 
short circuit transmission line or the high-frequency resistance transmission line 
with the transmission line on said at least one inductor layer. Invention of claim 
39 is manufacture of the multilayer circuit module according to claim 36 
characterized by forming one capacitor or resistance on said at least one 
inductor layer. It is considering as the approach. Invention of claim 40 is taken as 
the manufacture approach of the multilayer circuit module according to claim 29 
characterized by forming a high pass filter in said RF follower component 
adjustment field. Invention of claim 41 is taken as the manufacture approach of 
the multilayer circuit module according to claim 29 characterized by forming a RF 
coupler in said RF follower component adjustment field. Invention of claim 42 is 
taken as the manufacture approach of the multilayer circuit module according to 
claim 29 characterized by forming a RF balance non-balancing resistance 
transducer in said RF follower component adjustment field. Invention of claim 43 
is taken as the manufacture approach of the multilayer circuit module according 
to claim 29 characterized by forming an antenna in said RF follower component 
adjustment field. Invention of claim 44 is taken as the manufacture approach of a 
multilayer circuit module according to claim 29 that one field each in said two or 
more adjustment fields is characterized by having at least one isolation ground 
plane, and isolating the component on it. Invention of claim 45 is taken as the 
manufacture approach of the multilayer circuit module according to claim 29 
characterized by equipping said wiring layer with at least one isolation ground 
plane, and isolating the circuit wiring path on it. Invention of claim 46 is taken as 
the manufacture approach of the multilayer circuit module according to claim 29 
characterized by isolating the circuit wiring path in which said follower component 
layer was equipped with at least one isolation ground plane, and was formed on 
it. Invention of claim 47 is taken as the manufacture approach of the multilayer 



circuit module according to claim 29 characterized by connecting the component 
of a layer which is in a different adjustment field or is different by the injected hole 
in the manufacture approach of said multilayer circuit module. Invention of claim 
48 is taken as the manufacture approach of the multilayer circuit module 
according to claim 29 characterized by two or more substrate layers containing a 
ceramic substrate and the metal layer classified into two or more adjustment 
fields in the manufacture approach of said multilayer circuit module. Invention of 
claim 49 is taken as the manufacture approach of the multilayer circuit module 
according to claim 29 characterized by approaching and forming an internal 
wiring adjustment field in the upper layer or the bottom layer front face in which 
the circuit element was attached in the manufacture approach of said multilayer 
circuit module. Invention of claim 50 is taken as the manufacture approach of the 
multilayer circuit module according to claim 49 characterized by for a basic 
follower component adjustment field and an internal wiring adjustment field 
adjoining each other, and for this basic follower component adjustment field 
adjoining this internal wiring adjustment field including a capacitor layer, and 
adjoining a capacitor layer in the manufacture approach of said multilayer circuit 
module. Invention of claim 51 is taken as the manufacture approach of the 
multilayer circuit module according to claim 50 characterized by a basic follower 
component adjustment field containing an inductor layer further behind this 
resistive layer in the manufacture approach of said multilayer circuit module. 
Invention of claim 52 is taken as the manufacture approach of the multilayer 
circuit module according to claim 50 characterized by ****** by which the circuit 
element was attached only in the upper front face of a circuit module, and the RF 
follower component adjustment field was formed behind the resistive layer, and 
the inductor layer was formed behind the RF follower component adjustment field 
in the manufacture approach of said multilayer circuit module. In the manufacture 
approach of said multilayer circuit module, an internal wiring adjustment field 
approaches an isolation ground plane, and invention of claim 53 is taken as the 
manufacture approach of the multilayer circuit module according to claim 29 



characterized by this isolation ground plane approaching the upper layer or the 
bottom layer front face in which the circuit element was attached. Invention of 
claim 54 is taken as the manufacture approach of the multilayer circuit module 
according to claim 29 characterized by attaching a circuit element in the upper 
layer and the bottom layer front face of a circuit module, and a RF follower 
component adjustment field containing the middle class of two or more substrate 
layers and a metal layer in the manufacture approach of said multilayer circuit 
module. Invention of claim 55 is taken as the manufacture approach of the 
multilayer circuit module according to claim 54 characterized by forming a basic 
follower component adjustment field in the both sides of a RF follower 
component adjustment field in the manufacture approach of said multilayer circuit 
module. In the manufacture approach of said multilayer circuit module, each of 
upper layers and bottom layer front faces adjoins an internal wiring adjustment 
field, and invention of claim 56 is taken as the manufacture approach of the 
multilayer circuit module according to claim 55 characterized by being located 
behind the basic follower component adjustment field of the neighborhood of a 
RF follower component adjustment field. 
[0012] 

[Embodiment of the Invention] The multilayer circuit module of this invention 
contains two or more ceramic substrates. A main driving integrated circuit device 
is attached in at least one front face on the upper layer of this circuit module, and 
the front face of a bottom layer. The ceramic substrate of this invention has 
sufficiently high quality factor Q-factor on the frequency span which current 
wireless communication system uses. It is fairly good, a follower component is 
embedded into a multilayer substrate directly enough by this, and, thereby, the 
number of use of the number response of such a substrate of multifrequencies of 
the follower component on the front face of the upper layer and a bottom layer 
decreases. Therefore, the magnitude of this multilayer circuit module can be 
decreased sharply. 

[0013] About the follower component used in a circuit module, a multilayer circuit 



module is divided into two or more adjustment fields (integration region) within 
this invention. This adjustment field is divided into a middle wiring (inter- 
connection) adjustment field, a basic follower component (BASIC passive device) 
adjustment field, and a RF follower component (high frequency passive device) 
adjustment field. The wiring layer (cdonnection layers) of a middle wiring 
adjustment field offers wiring between the integrated circuit devices installed on 
the front face of this circuit module. A capacitor, resistance, and an inductor are 
formed in each class in a basic follower component adjustment field, respectively. 
A RF follower component, for example, a filter, a non-balancing [ balanced ] 
resistance converter, a coupler, and an antenna are formed in a RF follower 
component adjustment field. 

[0014] Between the integrated circuit device on a surface, and a wiring layer, 
signal connection is performed using an injected hole (filled via). It prevents that 
a wiring layer approaches the front face of the upper layer or a bottom layer, and 
a follower component stops easily being able to insert it in an injected hole with 
much quantity by this. A basic follower component adjustment field is put on the 
side of a wiring layer. A basic follower component adjustment field contains a 
capacitor, resistance, and an inductor. An integrated circuit device usually needs 
a lot of capacitors, and a capacitor layer approaches a wiring layer. Let behind a 
basic follower component adjustment field be a RF follower component 
adjustment field. 

[0015] In order to prevent interference of electromagnetism, effective isolation 
between a surface and a wiring layer is performed in a ground plane. Two 
isolation ground planes in a capacitor layer do, and the adjustment layer of a 
capacitor and others is isolated. A touch-down injected hole also isolates a 
capacitor effectively, and prevents that the deflection of a capacitor property is 
formed of mutual coupling. Although there are comparatively few I/O pins of a RF 
follower component, comparatively big continuation space is needed for the 
design of a subject circuit. It is arranged carefully at the interlayer of a multilayer 
circuit module, and the property of one follower component each is held, and it is 



isolated by a ground plane and the touch-down injected hole, and a high 
frequency follower component adjustment field prevents the deflection of the 
property formed of mutual coupling by this. 

[0016] In one example of this invention, a main driving integrated circuit device is 
placed on the front face of the upper layer of a multilayer circuit module, and a 
bottom layer. In this way, a RF follower component is designed and arranged 
between wiring layers an interlayer's basic follower component layer back. This 
invention uses the contact of the BGA gestalt which coincides with the standard- 
input/output specification of a modularization component. 
[0017] In another example of this invention, a main driving integrated circuit 
device is merely placed on the upper front face of a multilayer circuit module. A 
bottom layer front face is used in order to design the contact of an input and an 
output, and the touch-down which the isolation ground plane completed is 
destroyed. A basic follower component layer is divided into two parts in this 
example. A capacitor and a resistive layer are arranged at one side of a RF 
follower component layer, and an inductor layer is arranged at one more side. 
[0018] 

[Example] Drawing 4 shows one example of the systematization multilayer circuit 
module adjustment design approach of this invention. The structure of the circuit 
module contains the multilayered ceramic substrate (Multi-layer Ceramic) by 
which low temperature was built with glow ceramic engineering (Low 
Temperature Co-fired Ceramic). Such multilayer structure is divided into two or 
more adjustment fields by the follower component used in an actual circuit. 
[0019] Among those these adjustment fields include an internal wiring adjustment 
field, a basic follower component adjustment field, and a RF follower component 
adjustment field, a basic follower component adjustment field is subdivided for a 
wiring adjustment field by a capacitor layer, a resistive layer, and the inductor 
layer including a wiring layer. A RF follower component adjustment field 
suspends the RF follower component containing a filter, a coupler, a non- 
balancing [ balanced ] resistance converter, and an antenna. 



[0020] The method of **** realizes, it is mutually isolated by the list using a 
ground plane, and connection of the signal line between each class prevents 
generating of interference, a main driving component - and embed - the 
component which is not is put on the upper layer or a bottom layer, and I/O is put 
on a modular pars basilaris ossis occipitalis, and is made to be the method of a 
solder bump contact and to coincide with the criterion of the formation of a 
module component 

[0021] As shown in drawing 4 , the structure of a multilayer circuit module 
contains two or more stack type ceramic substrates 403. A circuit element is 
arranged on the upper layer of a multilayer circuit module, and a bottom layer 
front face. The surface shielding metal 401 covers the component 402 on the 
upper front face. The Johan section wiring adjustment field containing a wiring 
layer 404 approaches the upper front face. The Johan section basic follower 
component adjustment field consists of two or more basic follower component 
layers 405. Middle is a RF follower component adjustment field containing the RF 
follower component layer 406. Let the bottom of a RF follower component 
adjustment field be the bottom half section follower component adjustment field 
formed in two or more basic follower component layers 407. The bottom half 
section wiring adjustment field which a wiring layer 408 forms is established in 
the bottom of a bottom half section follower component adjustment field. A circuit 
element 409 is arranged on a bottom layer front face. Let the contact 410 of a 
BGA gestalt be an I/O contact. A basic adjustment field partition and a basic 
design method are as follows. 

[0022] Installation of Up-and-down Surface : 1. Install Up-and-down Surface 
Component Tidily, and Don't Take Connection of Signal Line into Consideration. 
In this way, prevent waste of space, and a RF signal line runs between direct 
components, and also Other digital control lines and DC-power-supply supply 
lines use the method of an injected hole, it realizes by devoting oneself to a lower 
layer direct wiring layer, the complexity of a circuit determines the number of 
layers of a wiring layer, and the purpose which arranges a wiring layer under a 




direct surface component is to reduce whenever [ at the time of circuit adjustment 
/ difficult ]. It connects [ component / surface ] upward and connects [ drawing 5 ] 
with the component of a follower component adjustment layer downward so that 
it may be shown. Please refer to the example shown in drawing 5 . Circuit 
elements 501 and 502, the circumscription follower component 503, and the 
main driving component 504 are arranged on the upper front face of a circuit 
module. A wiring layer connects a component including the ream tangent 505. 
Injected holes 506, 507, and 508 are formed downward, and connect 
[ downward ] the follower component in a basic follower component adjustment 
field at a wiring layer. The isolation ground planes 509 and 510 offer the touch- 
down of a component, and prevent interference of electromagnetism. It seems 
that this is shown in a in drawing 5 . The isolation ground planes 51 1 and 512 
embed, it embeds with the print type capacitor 516, the stack type capacitor 517 
is isolated, and this is as being shown in b of drawing 5 . Injected holes 513, 514, 
and 515 are formed upward, and connect [ upward ] a follower component at a 
wiring layer. The connection line 522 and injected holes 523, 524, 525, and 526 
embed, and connect [ wiring layer ] resistance 521, and this is as being shown in 
c of drawing 5 . The isolation ground planes 527 and 528 are embedded and 
isolate resistance 521 . Generally, when there are many pins of a surface 
integrated circuit fairly, are introduced into a lower layer, are wired by still a lot of 
[ other surface circumference attached components ] injected holes, and become 
incongruent [ other follower component adjustment layers ] to installation of a 
between [ a surface and a wiring layer ] by this and other follower components 
are designed, it prevents that whenever [ difficult ], and complexity of a design 
increase in response to the effect of these injected holes. In addition, a required 
signal line is arranged around a module and the I/O contact of a direct pars 
basilaris ossis occipitalis connects [ interior / implementation / of a follower 
component / to adjust / the design and implementation / bottom layer / connect ] 
these I/O so that it may not be affected. In order to prevent the problem of 
electromagnetic compatibility, an internal adjustment field is mutually isolated 



behind a wiring layer or a surface component using an installation side. It seems 
that the approach is shown in a of drawing 6 . The shielding metal 601 covers the 
surface component 602 arranged on a surface. The isolation ground plane 604 
isolates the internal wiring adjustment field 603. It is in this situation and the 
isolation ground plane of surface isolation can also be made unnecessary. As 
shown in b of drawing 6 , the internal wiring adjustment field 613 approaches a 
surface, and it is isolated in the isolation ground plane 304. A component 612 is 
arranged on a surface and covered with the shielding metal 61 1 . There is no 
isolation ground plane between a surface and the internal wiring adjustment field 
613. The location of RF circuit isolation installation side is determined as a 
suitable location with surface RF ohm line breadth, and, thereby, coincides with 
the regulation on a stroke. 

[0023] 2. Basic follower component adjustment field : the adjustment components 
of a basic follower component adjustment field are a capacitor, an inductor, and 
resistance, and specification of them is carried out, respectively and they are 
realized by each one of adjustment layers. The sequence before and behind 
these adjustment fields is arranged according to the amount and wiring situation 
of the number of use of each component. Fundamentally, a capacitor has most 
quantity used all over a circuit, and wiring of most wiring layers has the capacitor 
by which all were adjusted in it, and it is very useful to the adjustment activity 
between both to arrange a capacitor layer after a wiring layer for this reason. The 
manufacture method of a capacitor is divided into 1. stack type and 2. printing 
type based on a process. This is as being shown in b of drawing 5 . Although the 
former suits manufacture of the thing of a comparatively low **** value and is 
comparatively exact, there are comparatively many operating number of layerses. 
The latter suits manufacture of the thing of a comparatively high **** value, and 
although there are comparatively few number of layerses to be used, an error is 
comparatively large, and in view of a mature process, an error is controlled within 
20% and it deals in it. A stack type capacitor cannot be designed in consideration 
of module thickness using an excessive number of layers. There are few number 



of layerses to be used, the area occupied about the same **** value is 
comparatively large, this and the intention of this invention of contraction-izing 
break, and it suits comparatively on magnitude that the maximum **** value 
which is realized by this method for this reason designs **** of 10 or less pves in 
a ceramic ingredient to a current general one using a three-layer metal layer. In 
addition, in order to isolate the adjustment layer of up-and-down others mutually, 
the encapsulation of this capacitor layer is carried out all over the isolation 
ground plane of two upper and lower sides. This is as being shown in drawing 5 
b. Under the effect of touch-down diffusion ****, a capacitor layer suits 
implementation of a touch-down capacitor comparatively. Fundamentally, among 
a certain circuit structure, the ratio which a touch-down capacitor occupies is 
comparatively high, without raising whenever [ of a design / difficult ] for this 
reason, between each capacitor grounded, the mutual coupling effectiveness can 
be effectively prevented using a touch-down injected hole, and the effect on a 
property can be prevented now. It seems that the number of use of resistance is 
the degree of a capacitor, and it needs to be arranged after a capacitor 
adjustment field for this reason, and the property of resistance is generated and 
this is shown to c of drawing 5 by when a manufacture method prints the 
consumption nature quality of the material to inter-electrode [ on a substrate / 
two ]. Finally an inductor adjustment layer is arranged, and since the amount of 
the inductor used is the minimum, it is arranged here. It seems that a 
manufacture method is in the winding in each class which it defines by the 
method of the transmission line, and is made to coincide with a required 
equivalence inductor, for example, is shown in the winding 702 of drawing 7 . An 
inductor layer has two isolation ground planes 703 and 704, and is isolated. The 
transmission line 701 of other required transmission-line circuits of other of an 
inductor, for example, a RF isolation circuit, and a RF short circuit, for example, 
an inductor layer, is also designed in this adjustment layer. The magnitude of an 
inductor determines the die length of winding, and serves as an important basis 
on which the height of a frequency also designs the die length of a RF isolation 



circuit or a RF short circuit, and these two factors determine the required number 
of layers of winding. The number of layers of an inductor layer is controlled 
carefully, is combined with modular magnitude, thickness, and mutual, and, 
thereby, attains the best adjustment effectiveness. Each winding module is also 
effectively isolated using a touch-down injected hole. In addition, if there is little 
inductor quantity temporarily used all over a circuit and an inductor is 
comparatively low, under permission of surface circuit space, it will be directly 
designed in it using fine wiring, and use of an inductor layer will be saved. 
[0024] 3. RF follower component adjustment field : a RF follower component 
contains a filter, a coupler, a non-balancing [ balanced ] resistance converter, 
and an antenna. These components need on the contrary comparatively big 
continuation space for the design of a subject circuit, although the I/O pin in a 
circuit is the minimum. For this reason, the arrangement which suits most is 
arrangement to the interlayer in whole structure. It is isolated by a ground plane 
and the touch-down injected hole, and, thereby, the space which the design of 
each component does not use all each class, and is used at the time of the 
design of each component prevents formation of the deflection of the property by 
mutual coupling. It is necessary to divide the design method of a component 
suitably with the magnitude of the whole module besides the basic theory, and 
the number of layers of an adjustment layer. It is necessary to take into 
consideration minutely the arrangement location which corresponds under the 
premise holding the property of a component between each component, and, 
thereby, it can attain the best space activity ratio and the minimum cross 
protection. The correspondence location of the internal component of each 
adjustment layer is not absolute. The circuit system by which each designers 
differ performs arrangement which suits most. About the module of second page 
component structure, the method of implementation The wiring adjustment layer 
which used the above-mentioned result and became independent to each upper 
and lower sides focusing on the RF follower component adjustment layer, 
Prepare a basic follower component adjustment layer, adjust the component of 



the upper layer and a bottom layer mutually, it is made for the capacitor 
adjustment layer in a basic follower component adjustment layer to surely adjoin 
a wiring layer, and elastic change of the sequence of a resistance adjustment 
layer and an inductor adjustment layer is carried out by the circuit. Based on this 
invention, the capacitor layer in a basic follower component adjustment field 
adjoins a wiring layer. Elastic change of the sequence of a resistive layer and an 
inductor layer is carried out by the demand of a specific circuit, being careful - 
the location of arrangement of three main above-mentioned adjustment layers is 
eternal, otherwise, whenever [ difficult ], and complexity of adjustment may 
increase it. It is in another [ of this invention ] example, and a circuit element is 
arranged at a surface and, as for a circuit module, a bottom layer front face is 
used for the design of an I/O contact. By the module of one side structure, since 
it is necessary to design an I/O contact at the pars basilaris ossis occipitalis, an 
isolation ground plane perfect from the first can be destroyed. Therefore, a RF 
follower component layer cannot be installed here and an up-and-down isolation 
ground plane needs to arrange it in a perfect location. For this reason, a basic 
follower component layer is divided into two parts, and the location of a capacitor 
adjustment layer and a resistance adjustment layer is held, it supposes that it is 
eternal, an inductor adjustment layer is moved after a RF follower component 
layer (refer to drawing 8 ), and an above-mentioned demand is made to coincide 
with. The multilayer circuit module structure shown in drawing 8 contains two or 
more stack type ceramic substrates 803. A circuit element is arranged on the 
upper front face of a multilayer circuit module. The surface shielding metal 801 
covers the component 802 arranged on the upper front face. It is made into the 
internal wiring adjustment field containing a wiring layer 804 near the upper front 
face. The Johan section basic follower component adjustment field 805 contains 
a capacitor layer and a resistive layer. The high frequency follower component 
adjustment field 806 is arranged under a capacitor layer and a resistive layer, 
and let the bottom of it be the bottom half section basic follower component 
adjustment field 807 containing an inductor layer. The contact 808 of the BGA 



gestalt prepared in the bottom layer front face is used as I/O contacts. A ground 
plane 809 is formed in a bottom layer front face. Drawing 9 is in the situation of 
class adjustment of the component-ized minutaform Bluetooth wireless 
communication module developed now using this technique. This module is 
made into double-sided component structure, and is making the list adjust a 
circuit with the substrate of 16 layers. A flip chip package technique is used, an 
integrated circuit is joined on a direct ceramic substrate, and the upper layer and 
a bottom layer IC save the space of a traditional IC package. As shown in 
drawing 9 , the upper surface element field 901 contains the RF integrated circuit 
device 905 attached using flip chip assembly technique, the switching diode 
component 906, the quartz crystal vibrator 907, and a transistor 908. A 15-layer 
metal layer is included inside. Let them be a signal wiring path and a DC-power- 
supply supply line a front, two metal layers 902 being used as a wiring layer. The 
component on the upper front face and the follower component under a wiring 
layer are connected by the injected hole. Let the 3rd metal layer 903 be an 
isolation ground plane. The 4th and 5th metal layer 904 is used for RF isolation 
adjustment or a circuit short circuit. Let the 6th metal layer be another isolation 
ground plane. This is as being shown in drawing 10 . The 7th to 1 1th metal layer 
and the correspondence ceramic substrate 911 are used as a RF follower 
component adjustment layer, and contain two embedding balance non-balancing 
resistance converters 913 and 915, the embedding high pass filter 914, and the 
embedding antenna 912. Let the 6th and the 12th layer be two isolation ground 
planes 916 and 917, respectively. One component is connected [ ground plane ] 
each by the injected hole, and isolation is performed. Let the 13th in drawing 1 1 , 
and the 14th layer be fundamental-frequency signal wiring. Let the 15th layer be 
fundamental-frequency circuit touch-down and some DC-power-supply supply 
lines. A ream tangent, the fundamental-frequency integrated circuit device 924, 
and the flash memory module 925 are attached using flip chip assembly 
technique, and also the I/O contact 926 of a BGA gestalt is formed in the bottom 
layer front face 923, and the circumference of a circuit module is surrounded, and 



a circuit module is made usable as a standard modularization component. 
[0025] 

[Effect of the Invention] The adjustment design approach of the systematization 
multilayer circuit module indicated above adjusts IC main driving component in 
wireless communication system, and a follower component required for the 
circumference in multilayer circuit structure, and forms the wireless 
communication system which has a micrifying quantity adjustment property. 
Without forming the individual submodule which is designed all over a current 
communication system circuit using the technique submitted here and which was 
formed into the small component, and adding an external complicated 
circumference circuit after that, consistency is made to have mutually and the 
design of the whole micrifying system can be completed. 
[0026] about easy communication system, it is all over minute space using this 
technique, and all main circuits are adjusted making - a list - the component 
I/O contact of that criterion that designed - using - direct application - can make 
consistency able to have in a required product, it can use, the addition function of 
a product can raise, researches-and-developments cost and time amount can 
reduce by this, and it has considerable high application value to development of 
the communication link product of the present small and light function. 
[0027] According to this invention, a multilayer circuit module contains two or 
more ceramic substrates. A main driving integrated circuit device is attached in 
the upper layer of this circuit module, and front face much more at least on the 
front face of a bottom layer. The ceramic substrate of this invention has a 
sufficiently high quality factor on the frequency span which a current radio 
product uses. A follower component is embedded into a direct multilayer 
substrate, is manufactured, and decreases the number of use of the follower 
component on the front face of the upper layer and a bottom layer. Therefore, the 
magnitude of this multilayer circuit module is reduced sharply. 
[0028] After using the design approach of this invention and defining the method 
used of each adjustment field, the follower component which exists and is related 




to permission number-of-layers within the limits is designed, signal connection is 
carried out between each class using an injected hole, an isolation ground plane 
is used for a list, and a component is isolated effectively. In addition, a ceramic 
substrate has the good number of heat dilatometers, and, thereby, suits very 
much adjustment with integrated-circuit presentation of other not packing. 
[0029] A basic follower component adjustment field contains the capacitor layer, 
resistive layer, and inductor layer according to individual about the best example 
of this invention indicated above. However, if it is not necessary to use the basic 
follower component which this circuit module has, the follower component of a 
different class is also arranged in the same layer, and can decrease a number of 
layers and the magnitude of a circuit module. For example, resistance or an 
inductor can be inserted into a capacitor layer. A capacitor and an inductor can 
also be inserted into a resistive layer, and resistance or a capacitor can be 
inserted in an inductor layer. Similarly, the sequence of the basic follower 
component layer in a basic follower component adjustment field shall also be 
changed, and the demand of a circuit module shall be suited. The effectiveness 
to form can be compromised in such a situation. 

[0030] Having stated above is the desirable example of this invention, and it does 
not limit the range of operation of this invention. That is, each an equal change 
and the qualification which are performed by being in the generic claim of this 
invention shall belong in the generic claim of this invention. 
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[Brief Description of the Drawings] 
[Drawing 1] It is basic circuit structural drawing of current wireless communication 
system. 

[Drawing 2] It is the multilayer circuit structure of the wireless communication 
system adjustment-ized with the traditional technique. 
[Drawing 3] It is the sectional view of the multilayer circuit module adjustment- 
ized with the traditional technique, and is left by that main ** and follower 
component in the upper layer and the bottom layer of this multilayer circuit 
module. 

[Drawing 4] It is the sectional view of one example of the multilayer circuit module 
adjustment design approach which this invention systematized, and the main 
driving component is arranged on the front face of the upper layer of a multilayer 
circuit module, and a bottom layer. 

[Drawing 5] It is the explanatory view of the connection between the component 
arranged on the upper front face of this invention, an internal wiring adjustment 
field, a basic follower component adjustment field, and an isolation ground plane. 
[Drawing 6] They are the wiring layer of the component on the front face of upper 
of the multilayer circuit module of this invention, and the explanatory view of the 
isolation ground plane in an internal wiring adjustment field. 
[Drawing 7] It is the explanatory view of the inductor adjustment layer of the 
inductor formed by the spiral line of this invention, the RF short circuit formed 
with the transmission line, and a RF isolation circuit. 

[Drawing 8] It is the sectional view of another example of the multilayer circuit 
module of this invention, and the circuit element is merely arranged on much 
more front face of a multilayer circuit module. 




[Drawing 9] Based on this invention, it is the explanatory view of a design and the 

adjustment-ized multilayer Bluetooth communication module. 

[Drawing 10] Based on this invention, it is the explanatory view of a design and 

the adjustment-ized multilayer Bluetooth communication module. 

[Drawing 1 1] Based on this invention, it is the explanatory view of a design and 

the adjustment-ized multilayer Bluetooth communication module. 

[Description of Notations] 

101 RF Front End Circuit 

102 Modulation and Recovery Module 

103 Baseband Control Circuit 

104 Flash Memory Module 

105 Non-Balancing [ Balanced ] Resistance Converter 

106 Switching Diode 

107 Power Amplifier 

108 High Pass Filter 

109 Antenna 

201 Antenna 

202 Filter 

203 Non-Balancing [ Balanced ] Resistance Converter 

204 High Frequency Switch 

205 Transistor 

206 Flash Memory Module 

207 Circumference Follower Component 

208 Fundamental-Frequency Integrated Circuit Device 

209 RF Integrated Circuit Device 

301 Antenna 

302 Upper Adjustment Layer 

303 Internal Wiring Layer 

304 Isolation Ground Plane 

305 Bottom Adjustment Layer 



306 The Upper Integrated Circuit 

307 The Upper Follower Component 

308 The Upper Main Driving Component 

309 Bottom Layer Follower Component 

310 Bottom Layer Integrated Circuit 

311 Bottom Layer Follower Component 

312 Bottom Layer Main Driving Component 

401 Surface Shielding Metal 

402 Component 

403 Stack Type Ceramic Substrate 

404 Wiring Layer 

405 Basic Follower Component Layer 

406 RF Follower Component Layer 

407 Basic Follower Component Layer 

408 Wiring Layer 

409 Component 

410 Contact of BGA Gestalt 
501-502 Integrated circuit device 

503 Follower Component 

504 Main Driving Component 

505 Ream Tangent 
506-508 Injected hole 
509-512 Isolation ground plane 
513-515 Injected hole 

516 Embedding Print Type Capacitor 

517 Embedding Stack Type Capacitor 

521 Embedding Resistance 

522 Ream Tangent 
523-526 Injected hole 
527-528 Isolation ground plane 




601 61 1 Shielding metal 

602 612 Component 

603 613 Internal wiring adjustment field 

604 614 Isolation ground plane 
701 Transmission Line 702 Winding 
703 704 Isolation ground plane 

801 Shielding Metal 802 Component 

803 Stack Type Ceramic Substrate 

804 Wiring Layer 

805 Johan Section Basic Follower Component Adjustment Field 

806 RF Follower Component Adjustment Field 

807 Bottom Half Section Basic Follower Component Adjustment Field 

808 Contact of BGA Gestalt 

809 Ground Plane 

901 Upper Surface Element Field 902-904 Metal Layer 

905 RF Integrated Circuit Device 

907 Quartz Crystal Vibrator 908 Transistor 

911 Ceramic Substrate 912 Embedding Antenna 

913 915 Embedding balance non-balancing resistance converter 

914 Philharmonic Embedding RF 
916 917 Isolation ground plane 

921 Fundamental-Frequency Signal Wiring Layer 

922 Fundamental-Frequency Circuit Touch-down and DC-Power-Supply **** 

923 Bottom Layer Front Face 924 Fundamental-Frequency Integrated Circuit 
Device 

925 Flash Memory Module 926 BGA Gestalt Contact 
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